


3GPP TSG RAN WG1 Meeting #77

R1-142197
Seoul, South Korea, 19th – 23rd May 2014
Source: 

Sharp

Title:
DL HARQ-ACK in TDD-FDD CA with eIMTA
Agenda Item:

6.2.1.2
Document for:
Discussion and Decision 
1. Summary
In this contribution, we discuss necessary clarifications for TDD-FDD CA with eIMTA TDD cell. An eIMTA cell includes flexible subframes that may be configured as either DL or UL subframe. Furthermore, a UE may mis-detect a reconfiguration signal and thus does not know the actual allocation of such a subframe. Therefore, special handling for the flexible subframes is needed for TDD-FDD CA if eIMTA TDD cell is configured.

2. FDD PCell with eIMTA TDD SCell

In RAN1 #76, it was agreed that 
· When PCell is using FDD and SCell is using TDD
· For PUCCH format 1b with channel selection
· If there is an associated UL subframe on the SCell, PUCCH format 1a/1b is used as for a single FDD serving cell

· Otherwise, PUCCH format 1b with channel selection is used
· Joint HARQ-ACK and positive SR transmission is by PUCCH format 1a/1b

· If there is an associated UL subframe on the SCell, transmission is performed as for a single FDD serving cell, i.e., spatial bundling is not performed on the SR resource.

· Otherwise, transmission is performed as for two FDD serving cells, i.e., spatial bundling is performed on the SR resource. 

· For HARQ-ACK transmission on PUCCH format 3 or on PUSCH

· The number of HARQ-ACK bits transmitted in an UL subframe is determined based on the number of serving cells that have an associated DL subframe and the downlink transmission modes configured for each serving cell. 

The conditions of the associated UL subframe and associated DL subframe should be clarified if a SCell is an eIMTA TDD cell. There is an ambiguity issue on whether HARQ-ACK bits should be reported for a flexible subframe that may be configured as either UL or DL. 
As agreed in RAN1 #76bis, for HARQ-ACK only reporting, if there is an associated UL subframe on the SCell, PUCCH format 1a/1b is used as for a single FDD serving cell. Otherwise, PUCCH format 1b with channel selection is used. Even if there is an associated UL subframe on the SCell, since there is no PUCCH resource allocated on the SCell, the PUCCH format 1b with channel selection will result in the same HARQ-ACK report and PUCCH resource mapping as in the single FDD serving cell case. 
With the current agreement for PUCCH format 1b with channel selection and joint HARQ-ACK and SR transmission for a flexible subframe on an eIMTA cell, different behaviours may be observed depending on the actual allocation of a flexible subframe. Thus, if the subframe is configured as DL, spatial bundling would be performed on the SR resource. If the subframe is configured as UL, spatial bundling would not be performed on the SR resource. 
However, if the reconfiguration DCI is not detected correctly, the UE behaviour should be clarified. If the eNB configures it as DL and scheduled PDSCH for the UE, but the UE monitors only DL subframe defined by the UL HARQ reference configuration, thus follows single cell reporting case without spatial bundling on SR resource, the feedback will be invalid to the eNB. Similarly, if the eNB configures the subframe as a UL, but the UE follows the two cell case and performs spatial bundling in fallback mode, the feedback is also invalid. 
To eliminate potential problems, we propose to define a unified solution for the flexible subframe, i.e. the subframe is a UL in the DL HARQ reference configuration and a UL in the UL HARQ reference configuration of an eIMTA cell; the HARQ-ACK reporting with PUCCH format 1b with channel selection should always follow the two FDD serving cells case, i.e., spatial bundling is performed on the SR resource.
These issues are also associated with HARQ-ACK bit generation for eIMTA cell. If HARQ-ACK is reported based on actual DL and special subframe allocation, fallback operation handling should be considered [3]. Alternatively, the HARQ-ACK bits can be generated based on M of the DL association set of the DL HARQ reference configuration as a simple method. Thus, DTX or NACK is padded for subframes that are configured as UL or with unknown allocation due to mis-detection of reconfiguration DCI. If so, for a flexible subframe, the two FDD serving cells method should be used for HARQ-ACK reporting on PUCCH format 1b with channel selection.
Proposal 1: When PCell is using FDD and SCell is using TDD, for HARQ-ACK transmission on PUCCH format 1b with channel selection, the “associated UL subframe” is defined as a UL subframe according to the RRC signalled DL-reference HARQ timing of the eIMTA SCell.
Similarly, in TDD-FDD CA, if the PCell is a FDD cell and a SCell is an eIMTA TDD cell, some clarification is needed for HARQ-ACK reporting on PUCCH format 3 and PUSCH. Based on the current agreement, a flexible subframe configured as a DL is an “associated DL subframe”, thus HARQ-ACK will be reported for the given FDD cell; if a flexible subframe is configured as an UL, and is not treated as an “associated DL subframe”, no HARQ-ACK will be reported for the given FDD cell. In fallback mode, a UE does not monitor flexible subframes, and the UE and eNB may have different assumptions on the HARQ-ACK reporting. Therefore, for PUCCH format 3 and PUSCH reporting, the “associated DL subframe” should be defined as a DL subframe according to the RRC signalled DL-reference HARQ timing of the eIMTA SCell.
Proposal 2: When PCell is using FDD and SCell is using TDD, for HARQ-ACK transmission on PUCCH Format 3 or PUSCH, the “associated DL subframe” is defined as a DL subframe according to the RRC signalled DL-reference HARQ timing of the eIMTA SCell.
3. TDD PCell with eIMTA and FDD SCell 
In RAN1 #76, it was agreed that for cross-carrier scheduling, the DL HARQ timing of a FDD SCell is determined according to the PCell’s SIB1 UL/DL configuration, or DL-reference HARQ timing of the PCell for eIMTA. 
In RAN1 #76bis, it was agreed that the HARQ timing for TDD-FDD CA with TDD PCell and self-scheduling is determined based on an extended association set of a reference UL/DL configuration. Similar clarification should be provided on the reference UL/DL configuration, i.e. 

Proposal 3: For TDD-FDD CA with TDD PCell, the reference UL/DL configuration is the PCell’s SIB1 UL/DL configuration, or DL-reference HARQ timing of the PCell for eIMTA.  
4. Conclusions
In this contribution, we discuss the potential ambiguity issues of HARQ-ACK reporting in TDD-FDD CA if an eIMTA TDD cell is configured. Based on the observations, we propose to further clarify the conditions above the RAN1 agreements in TDD-FDD CA.
Proposal 1: When PCell is using FDD and SCell is using TDD, for HARQ-ACK transmission on PUCCH format 1b with channel selection, the “associated UL subframe” is defined as a UL subframe according to the RRC signalled DL-reference HARQ timing of the eIMTA SCell.
Proposal 2: When PCell is using FDD and SCell is using TDD, for HARQ-ACK transmission on PUCCH Format 3 or PUSCH, the “associated DL subframe” is defined as a DL subframe according to the RRC signalled DL-reference HARQ timing of the eIMTA SCell
Proposal 3: For TDD-FDD CA with TDD PCell, the reference UL/DL configuration of a FDD SCell is the PCell’s SIB1 UL/DL configuration, or DL-reference HARQ timing of the PCell for eIMTA.  
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